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Abstract 
Objectives: Poor eating behaviors (EB) and food cravings (FC) represent risk factors for obesity 
and related outcomes. Mindfulness and self-compassion (SC) have been individually linked to 
healthful EB in prior research, representing salient intervention targets. While conceptualized as 
having health behavioral self-regulatory benefits, no research has examined these variables’ 
differential contributions to EB and FC.  
Method: Participants were 283 university undergraduates (152 females; m. age = 19.1 + 1.6; m. 
BMI = 23.7 + 4.2 kg/m2). Multiple regression analyses in women (W) and men (M) assessed how 
validated measures of mindfulness and SC were associated with Fruit/Vegetable intake (FV), 
Emotional Eating (EE), Uncontrolled Eating (UE), Restrained Eating (RE), and FC, after 
controlling for distress and BMI in Step 1. In Model 1, mindfulness was entered in Step 2, and SC 
in Step 3; the order was reversed in Model 2.  
Results: Mindfulness significantly predicted FV and FC in men, and EE/UE in both genders. 
Results for SC differed by Model and gender. Neither construct predicted RE. Overall, 
mindfulness emerged a stronger predictor of eating behaviors among M than W. While the 
pattern of results was mixed among W by model, SC robustly and consistently predicted EE.  
Conclusion: These results partially replicate the previously observed relationship of mindfulness 
to EE, UE, and FV, and generate speculation that mindfulness may be particularly helpful for 
fostering healthful EB among M, whereas SC training may be prove a salient target of 
intervention for W high in EE. 
 
 
 
 !
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The prevalence of poor eating behaviors is an issue of critical concern for US public 
health, given associations with obesity (e.g., Du et al., 2010), chronic disease (e.g., Mitrou et al., 
2007), and poor mental health (e.g., Lucas et al., 2013). Poor eating behaviors have proven 
resistant to change with extant weight management and eating disorder treatments (e.g., Brownell, 
2010; Stice, South, & Shaw, 2012), leading researchers to identify novel psychosocial resources 
that promote healthful eating behaviors, with an increasing recent focus on the constructs of 
mindfulness and self-compassion.  
Mindfulness 
Mindfulness, defined as “paying attention on purpose, in the present moment, and non-
judgmentally” (Kabat-Zinn, 1990), is increasingly conceptualized as a transdiagnostic, trainable 
characteristic that functionally regulates affect, behavior, and physiology (e.g., Holzel et al., 
2011). A burgeoning literature has examined mindfulness in relation to an array of dietary and 
eating behaviors, with one recent lab study observing mindfulness to relate to lower levels of 
uncontrolled eating, reduced calorie consumption, and increased preference for fruits over sweets 
as a snack (Jordan, Wang et al., 2014).  
While mindfulness has effectively been redefined in the context of Clinical Psychology 
as comprising present-moment attention or awareness, its origins in the rich and multi-faceted 
tradition of Buddhism view non-judgmental, mindful awareness as intimately intertwined with a 
quality of loving-kindness and acceptance towards oneself and others (Kabat-Zinn, 1990). Thus, 
in many contemplative traditions, the word for “heart” and “mind” are synonymous, and the 
practice of mindfulness necessarily interweaves both. In a poignant depiction of this, the 
characterization of mindfulness in Japanese comprises two characters that interactively depict 
“mind” and “heart,” illustrating the importance of compassion, loving-kindness, and 
openheartedness when cultivating mindful states (Santorelli, 1999; Araas, 2008).  
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Self-Compassion 
Extant mindfulness measures largely fail to capture the latter attributes, which have been 
operationalized best by Neff (2003) in the Self-Compassion Scale (SCS). Neff (2003) defines 
self-compassion as acknowledging that suffering, failure, and inadequacy are part of the human 
condition, and that all people—oneself included—are worthy of compassion. A small but 
increasing literature links self-compassion to healthier eating behaviors in both clinical (e.g., 
Braun, Park & Gorin, Under Review) and non-clinical populations (e.g., Sirois et al., 2015).  
Self-compassion is conceptualized as comprising six interrelated dimensions: self-
kindness (i.e., “actively soothing and comforting oneself when painful experiences arise”) vs. 
self-judgment (i.e., judgment of oneself, self-criticism), common humanity (i.e., “remembering 
that [painful] experiences are part of being human”) vs. isolation (i.e., feeling separate from 
others and alone in one’s experience), and mindfulness (i.e., “balanced awareness of negative 
thoughts and feelings”; Neff & Dahm, 2013, p. 20) vs. over-identification (i.e., over-identifying 
with aversive thoughts and emotions; Neff, 2003). Mindfulness conceptualized in the SCS has a 
narrower scope than more general operationalizations of mindfulness, which refer to attending to 
“any experience—positive, neutral, negative—with equanimity” (Neff & Dahm, 2013, p. 20).  
Eating Behaviors 
Fruit and vegetable intake. Meeting recommended daily intakes for fruit and vegetable 
consumption exerts an appreciable protective effect against all-cause mortality (Wang et al., 
2014), the development of chronic disease (Hu, 2003; Steinmetz & Potter, 1996) and, to a lesser 
extent, obesity (Ledoux, Hingle, & Baranowski, 2011; Mytton, Nnoaham, Eyles, Scarborough, & 
Ni Mhurchu, 2014), although data from the 1999 to 2010 National Health and Nutrition 
Examination Survey (NHANES) indicates that most Americans have poor dietary quality (Wang 
et al., 2014), indicating substantial room for improvement. 
Eating behavioral predispositions. Certain eating behavioral predispositions have been 
implicated as playing a key role in poor diet and in weight gain, particularly eating in response to 
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emotions (i.e., emotional eating), the perceived inability to stop eating in response to external 
stimuli (i.e., uncontrolled or external eating), and “efforts to curb caloric intake, with or without 
the desire to lose weight or diet” (i.e., cognitive restraint or restrained eating; Cappelleri et al., 
2009, p. 546). Emotional and uncontrolled eating are together considered forms of dietary 
disinhibition (i.e., disinhibited eating), as initially conceptualized in the Three-Factor Eating 
Questionnaire (TFEQ; Stunkard & Messick, 1985).  
Disinhibition has been widely linked to weight gain and eating pathology (e.g., Bellisle, 
Cle, Barzic, Gall, & Guy-, 2004). For example, emotional eating has been associated with a 
higher frequency of snacking (e.g., de Lauzon et al., 2004), liking sweet and fatty foods 
(Keskitalo et al., 2008), a higher BMI (e.g., Anglé et al., 2009), and poor weight loss maintenance 
outcomes following behavioral weight loss programs (e.g., Teixeira et al., 2010; as has 
uncontrolled eating, e.g., Karhunen et al., 2012). Uncontrolled eating has been linked to increased 
energy intake among adult men, increased intake of energy-dense foods (e.g., fat; de Lauzon et al., 
2004), liking for salty and fatty foods (Keskitalo et al., 2008), and higher BMI (Rohrer, Vickers-
Douglas, & Stroebel, 2009). 
Research also suggests that restrained eating (i.e., cognitive restraint) may have similarly 
problematic associations (e.g., Hill, 2004), although this construct is often viewed as desirable in 
the context of weight management, generating considerable debate (Douketis, Macie, Thabane, & 
Williamson, 2005; Lowe, 2003). Evidence suggests that those high in dietary restraint tend to rely 
more on external cues for eating decisions, are less attuned to internal hunger and satiety, and 
have an external locus of control with respect to overeating (Hawks, Madanat, & Christley, 2008, 
as cited in Rotenberg & Flood, 2000), factors that may foster counter-regulatory eating behaviors 
(i.e., over-eating in response to guilt for intake of a craved food; Huon, Wootton, & Brown, 1991) 
when dieting challenges occur (Heatherton, Polivy, & Herman, 1990; Smith, O’Neil, & Rhodes, 
1999, as cited in Hawks et al., 2008). While short-term successful implementation of cognitive 
restraint in weight loss programs is necessary to foster weight loss, results of large 
!!
4!
epidemiological studies have been mixed, linking cognitive restraint to higher BMI in some cases 
(Hill, 2004) and evidencing no association in others (McGuire, Jeffery, French, & Hannan, 2001; 
Provencher, Drapeau, Tremblay, Després, & Lemieux, 2003). Other research suggests that dietary 
restraint may be a risk factor for longer-term weight gain (Hill, 2004). Despite the controversy, 
the documented associations of cognitive restraint with adverse outcomes indicate it is an 
important dimension of eating behavior to assess.  
Mindfulness and eating behaviors. Mindfulness may contribute to more healthful 
eating behaviors through an array of pathways. Individuals higher in mindfulness may be more 
likely to notice the impact of eating certain foods on their energy level, mental health, and overall 
well-being, processes that support healthier eating patterns (e.g., Kristeller & Wolever, 2011). 
Mindfulness has also been theorized to attenuate reactivity to negative affect and cognitions that 
arise in response to attempted behavioral changes, partially through increased awareness and non-
identification with them (Gilbert & Waltz, 2010). Thus, more mindful individuals may be less 
likely to succumb to emotional eating or discouragement following attempted behavior change, in 
that they are better equipped to non-judgmentally observe their experience without habitual, 
automatic reactivity. They may also be more aware of the cues that motivate food consumption, 
whether endogenous or external, which may foster better eating behaviors (e.g., Kristeller & 
Wolever, 2011; O’Reilly, Cook, Spruijt-Metz, & Black, 2014).  
Mindfulness has been associated with a diverse array of healthier diet-related indices, 
including fruit and vegetable intake (Gilbert & Waltz, 2010) and lower levels of uncontrolled and 
emotional eating (Lattimore, Fisher, & Malinowski, 2011; Pidgeon & Grainger, 2013; Pidgeon, 
Lacota, & Champion, 2013). To our knowledge, no observational research to date has explored 
the direct relationship between mindfulness and restrained eating.  
Self-compassion and eating behaviors. A strong theoretical rationale implicates self-
compassion as an adaptive form of self- and emotional regulation that may influence healthier 
eating behaviors. Sirois (2015) and others (e.g., Terry & Leary, 2011) conceptualize self-
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compassion as a resource that may combat negative emotional responses experienced during 
periods of attempted health behavior change that may otherwise impair self-regulatory capacity. 
This theory has preliminary support from one study observing that feelings of shame and guilt 
resulting after failure to implement desired behavioral changes decreased goal engagement and 
increased susceptibility to goal-derailing intentions (Sirois & Giguere, 2013, as cited in Sirois, 
2015). 
Self-compassionate self-regulation of eating behaviors may occur via several pathways. 
Having awareness (i.e., mindfulness) that failure (e.g., to eat healthfully) is a common part of the 
human experience (i.e., common humanity) combats isolation while decreasing the over-
identification with shame and self-judgment that may otherwise impair self-regulatory function 
needed to engage in healthier eating behaviors, with self-kindness a natural response to this 
recognition. In synergy, these processes may transform experiences of negative affect into 
positive, liberating self-regulatory resources that would otherwise be devoted to rumination and 
facilitating positive emotions that enhance overall self-regulatory capacity (Sirois, 2015).  
Sirois’ (2015) model derives preliminary support from a study that found low negative 
affect and health self-efficacy to partially mediate the link between self-compassion and health-
promoting behaviors (i.e., healthy eating, regular physical activity, and stress management) 
among young adults. Other researchers have shown that self-compassion may foster enhanced 
self-regulation and healthier behaviors (e.g., adherence to doctor’s recommendations) through 
proactive health focus (i.e., proactive in one’s approach to health), benevolent self-talk (i.e., 
kindly speaking towards oneself), and motivated self-kindness (i.e., a motivation to treat oneself 
kindly; Terry, Leary, Mehta, & Henderson, 2013). Self-compassion also appears beneficially 
linked with indices of eating pathology, including lower levels of restrained eating, in one recent 
review of observational research (Braun, Park & Gorin, Under Review). To date, no research has 
examined the relationship between self-compassion and eating-related disinhibition (emotional 
and uncontrolled eating).  
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Mindfulness, self-compassion, and eating behaviors. While mindfulness and self-
compassion share many similarities in the ways that they may influence eating behaviors, the 
emphasis of self-compassion on common humanity and self-kindness suggests its effects on eating 
behavior may differ from or extend beyond those of mindfulness. For example, self-compassion 
may counter feelings of self-judgment, guilt, shame and isolation stemming from restrained 
eating or disinhibition, which may in turn yield less compensatory over-eating or consumption of 
foods lower in nutritional quality (i.e., “comfort foods”) to cope with these feelings. Conversely, 
given that mindfulness refers to all stimuli and experiences, not just negative as for self-
compassion, mindfulness may be theorized to account for added variance in eating behaviors 
relative to self-compassion. 
Food Cravings 
Food cravings, defined by White, Whisenhunt, Williamson, Greenway and Netemeyer 
(2002) as “an intense desire to consume a particular food or food type that is difficult to resist” (p. 
108), are another factor shown to contribute to overeating and weight gain. Food cravings may be 
a particularly problematic risk factor for weight gain and eating pathology in individuals for 
whom cravings lead to obsessive food-related thoughts and subsequent impulsive consumption of 
craved foods (May, Andrade, Batey, Berry, & Kavanagh, 2010).  
Lab-based research has observed consumption of craved foods to follow food cravings 
among weight loss seeking overweight and obese individuals (e.g., Martin, O’Neil, Tollefson, 
Greenway, & White, 2008), while one study comparing women with high vs. low food cravings 
found those with high cravings significantly more likely to report a history of weight changes and 
pathological eating behaviors (Gendall, Sullivan, Joyce, Fear, & Bulik, 1997). Supporting these 
findings, other studies have observed linkages between food cravings and higher BMI among 
obese patients with BED (White & Grilo, 2005), over-eating among female  compulsive 
chocolate consumers (Hetherington & Macdiarmid, 1995), and other disordered eating behaviors 
among women with bulimia nervosa (Waters, Hill, & Waller, 2001) 
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The relevance of food cravings to problematic outcomes (e.g., weight gain) is not always 
straightforward, however, particularly in non-clinical samples. One cross-sectional study using a 
non-clinical sample found food cravings mediated the positive association between external 
(uncontrolled) eating and BMI, although the cross-sectional design precludes causal inference 
(Burton, Smit, & Lightowler, 2007).  Conversely, researchers in a study using a non-clinical 
sample of women concluded that food cravings were unassociated with physiological or 
psychological state abnormalities, and that they were viewed by most participants “merely as 
curious or irritating episodes rather than having a distressing nature” (Hill & Heaton-Brown, 1994, 
p. 810). 
Mindfulness, self-compassion, and food cravings. Those higher in mindfulness may be 
better able to observe their cravings with non-judgment and refrain from automatically indulging 
in their impulses, making healthier dietary choices (Kristeller & Wolever, 2011). Healthier 
overall diet among mindful individuals may also reflect or result in healthier food preferences 
(Hong, Lishner, & Han, 2012; Hong, Lishner, Han, & Huss, 2011), extrapolating to fewer food 
cravings for unhealthy foods. More mindful individuals may also view food cravings as transient 
mental phenomena rather than necessitating enactment (e.g., Papies, Barsalou, & Custers, 2011), 
and therefore be less likely to find them problematic or experience them as highly salient or 
distressing. Attenuated incentive salience (i.e., appetitive motivational characteristics; Robinson 
& Berridge, 1993) of food cravings in more mindful individuals may, in turn, result in or reflect 
fewer food cravings through several pathways proposed in a recent theoretical review on the 
effects of mindfulness training on the neurocognitive mechanisms of addiction, including 
formation of new thought and habit patterns (Garland, Froeliger, & Howard, 2014). No 
observational research to date has examined the relationship of mindfulness to food cravings, 
although one review reports several targeted treatment trials have observed mindfulness to reduce 
food cravings (O’Reilly et al., 2014). 
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Self-compassion may impact food cravings through different pathways, and thus account 
for a differential proportion of variance in food cravings than mindfulness. Based on existing 
research and theory (e.g., Sirois, 2015; Adams & Leary, 2007), it is reasonable to conjecture that 
even in the presence of food cravings and subsequent capitulation to intake of craved foods, self-
compassionate self-regulation may foster decreased counter-regulatory eating, thereby facilitating 
overall healthier eating behaviors. Put another way, the mindfulness component of the SCS may 
be conceptualized to encourage individuals to compassionately observe when indulgence in a 
particular food craving results in negative affect, with self-kindness encouraging adjustment of 
subsequent food intake (and/or indulgence of cravings) accordingly. Rather than feeling isolated 
as a result of succumbing to food cravings, the self-compassionate individual may recognize that 
cravings (and indulgence thereof) are a common aspect of the human experience. As a result, we 
hypothesize that among those higher in self-compassion, fulfilling food cravings will result in less 
counter-regulatory eating and lower incentive salience of craved foods, a process that should 
result in lower net food cravings for unhealthy foods. Food cravings have not yet been examined 
in relation to self-compassion. 
Eating Behaviors and Food Cravings in Emerging Adults 
Reflecting patterns in the general population, the prevalence of poor eating behaviors and 
food cravings is similarly problematic among emerging adults such as college students, most of 
whom fail to meet recommended guidelines for a healthy diet at the beginning of freshman year 
(Racette, Deusinger, Strube, Highstein, & Deusinger, 2008). Among college students emotional 
eating has been associated with overweight (e.g., Quick et al., 2014), and, in one cross-sectional 
cluster analysis of college students, high levels of emotional eating, distress, and desire to lose 
weight were observed among men and women classified at highest risk based on their BMI and 
waist circumference (31.2%), with women in this cluster additionally evidenced high levels of 
uncontrolled eating and the lowest intake of fruits and vegetables (Greene et al., 2011). 
Suggesting that restrained eating is similarly problematic among younger groups, adolescents 
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with high restrained eating have been observed most likely to evidence the greatest increases in 
BMI over time (Snoek, Engels, van Strien, & Otten, 2013). Finally, in one sample of college 
students, 94% of women and 75% of men reporting experiencing food cravings (Zellner, Garriga-
Trillo, Rohm, Centeno, & Parker, 1999). Taken together, these findings suggest emerging adults 
are an important group in which to examine the relative contributions of mindfulness and self-
compassion to eating behaviors and food cravings. 
Present Study 
An increasing body of research demonstrates strong linkages between mindfulness scales 
and the SCS (Holzel et al., 2011), an observation bolstered by the theoretical linkages suggesting 
both represent forms of self- and emotion-regulation. Intriguing early evidence also suggests that 
self-compassion may account for more variance in well-being than does mindfulness (e.g., Gard 
et al., 2012; Van Dam, Sheppard, Forsyth, & Earleywine, 2011), an observation that may extend 
to eating behaviors and food cravings but that has not yet been examined.  
 Thus, while research on both constructs is rapidly proliferating, we do not yet understand 
whether mindfulness and self-compassion differentially relate to eating behaviors and food 
cravings, and/or whether both in synergy offer a more complete prediction of these behaviors. 
Better understanding the shared and unique contributions of mindfulness and self-compassion to 
eating behaviors and food cravings is a first step towards developing the specificity necessary for 
application of these findings to intervention development and clinical settings, in that one 
construct may prove more salient than another in facilitating a given outcome.  
 The current study thus aimed to 1) replicate existing research linking mindfulness to fruit 
and vegetable intake and lower levels of emotional and uncontrolled eating, 2) assess whether 
mindfulness accounts for variance in restrained eating or food cravings, which, heretofore, have 
not been examined cross-sectionally, 3) explore whether self-compassion accounts for added 
variance in fruit/vegetable intake, eating behaviors (i.e., emotional, uncontrolled, and restrained), 
and food cravings, after accounting for mindfulness, and 4) to assess whether mindfulness 
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accounts for added variance in these outcomes of eating behavior and food cravings after 
accounting for self-compassion, and 5) to examine whether mindfulness and/or self-compassion 
moderate associations between BMI and each of the measures of eating behaviors and food 
cravings assessed here. 
Method 
Participants 
 Two hundred and seventy nine undergraduate students (n = 279, 53.4% women) enrolled 
in introductory psychology courses at a regional university in the northeastern United States 
participated in the study. Participants had an average age of 19.1 years (SD = 1.6 years, ranging 
14 to 24 years), and, on the basis of self-reported height and weight, an average body mass index 
(BMI) of 23.7 kg/m2 (SD = 4.3). Participants classified themselves as Asian (n=32, 11.1%), 
Black/African American (n = 24, 8.3%), Hispanic/Latino (n = 17, 5.9%), Multiracial (n = 3, 1%), 
White/Caucasian (n = 197, 68.4%), and other (n = 6, 2.1%), with nine participants (n = 9, 3.1%) 
not reporting race/ethnicity. 
Procedure 
 This research protocol was reviewed and approved by the University of Connecticut 
Institutional Review Board prior to data collection. No inclusion or exclusion criteria were 
employed for this cross-sectional study. Students who enrolled in the study provided online 
passive informed consent prior to completion of a battery of self-report questionnaires 
administered through an online, securely-encrypted interface (Qualtrics.com). Participants 
received research credit in their psychology course for participating in the study. 
Measures 
This study examined relations between self-compassion, mindfulness, fruit and vegetable 
intake, emotional, uncontrolled, and restrained eating behaviors, and food cravings. Potential 
control variables included BMI and the Depression Anxiety and Stress Scale (DASS; Lovibund & 
Lovibund, 1995). 
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 Demographics and weight. This section of the survey assessed age and race/ethnicity. 
Participants self-reported their weight and height, which were used to determine BMI.  
Distress. Distress was assessed with the 21-item Depression, Anxiety and Stress Scale 
(DASS-21), a revision of the original 42-item DASS (Lovibund & Lovibund, 1995). The DASS-
21 comprises a global score of distress, as well as three seven-item subscales: depression (“I 
found it difficult to work up the initiative to do things”), anxiety (“I found it hard to wind down”), 
and stress (“I found it difficult to relax”). For each statement, participants are asked to rate how 
much a given statement applied to them “over the past week.” Items are ranked from 0 (did not 
apply to me at all) to 3 (applied to me very much, or most of the time). Scores were multiplied by 
two to facilitate comparison to full DASS scores, with higher scores indicating higher levels of 
distress. The DASS has good internal consistency, reliability and validity (Gloster et al., 2008; 
Lovibund & Lovibund, 1995). This study employed the global distress score, demonstrating an 
internal consistency (Cronbach’s !) of 0.94 in this sample.   
Mindfulness. Mindfulness was assessed with the 12-item Cognitive and Affective 
Mindfulness Scale—Revised (CAMS-R; (Feldman, Hayes, Kumar, Greeson, & Laurenceau, 
2006), a revision of the original 18-item Cognitive and Affective Mindfulness Scale (Kumar, 
2005). The CAMS-R encompasses a single, higher-order mindfulness construct derived by 
measuring four theorized mindfulness components: attention (“It is easy for me to concentrate on 
what I am doing”), present-focus (“I am preoccupied by the future”), awareness (“It’s easy for me 
to keep track of my thoughts and feelings”), and acceptance (“I can tolerate emotional pain”). 
Items are ranked from 1 (rarely/not at all) to 4 (almost always). A global score is obtained by 
reverse scoring negatively worded items and then summing all items and calculating a mean. 
Higher scores indicate higher levels of mindfulness. This instrument has demonstrated adequate 
internal consistency (when the global score is used) and good validity (Feldman et al., 2006). In 
this study, the global factor yielded an internal consistency of 0.71. 
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Self-compassion. Self-Compassion was assessed with the 12-item Self-Compassion 
Scale-Short form (SCS-SF; Raes, Pommier, Neff, & Van Gucht, 2011), a brief form of the 
original 26-item Self-Compassion Scale (SCS; Neff, 2003). The SCS-SF measures one’s ability 
to be forgiving and kind to oneself in difficult circumstances, yielding a global self-compassion 
score from six dimensions: self-kindness (“I try to be loving towards myself when I’m feeling 
emotional pain”), self-judgment (“When times are really difficult, I tend to be tough on myself”), 
common humanity (“I try to see my failings as part of the human condition), isolation (“When 
I’m really struggling, I tend to feel like other people must be having an easier time of it”), 
mindfulness (“When something upsets me I try to keep my emotions in balance”), and over-
identification (“When I fail at something important to me I become consumed by feelings of 
inadequacy”). Item responses range from 1 (almost never) to 5 (almost always). Scores for the 
global scale are computed by reverse scoring negative subscales (self-judgment, isolation, over-
identification), and then summing and averaging. Higher scores indicate higher self-compassion. 
The SCS-SF global scale has shown good internal consistency reliability and criterion validity, 
with near perfect correlations to the original SCS among women (Raes et al., 2011). In this study, 
the global score had an internal consistency of 0.75. 
Fruit and vegetable intake. Fruit and vegetable intake were assessed using a subset of 
10 frequency items from the 30-item National Cancer Institute (NCI) Dietary Screener 
Questionnaire (NCI, 2014). This scale yields separate scores for fruit and vegetable intake, as 
well as a global composite. Fruit intake was determined by two items asking how often the 
respondent consumed any kind of fruit at mealtimes or as snacks, or drank 100% fruit juice. 
Vegetable intake was assessed by eight items that inquired how often the respondent ate non-fried 
potatoes, tomato sauces, salsa, beans, vegetable soups, lettuce salad, and other vegetables. Two 
items assessing pizza and fried vegetables were excluded from the scales in this analysis to better 
reflect recent nutrition guidelines (Akbaraly et al., 2011) and facilitate comparison to published 
medians (Centers for Disease Control, 2013). Responses for frequency were rated from 0 (never) 
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to 8 (two or more times per day). Calculation of scale scores was performed using the provided 
NCI scoring algorithm, which converted frequency data to estimates of individual dietary intake 
for fruits and vegetable intake with reference to NHANES 24-hour dietary recall data (National 
Cancer Institute, 2014). Higher scores indicate higher daily frequency of fruit or vegetable intake. 
This questionnaire has demonstrated adequate convergent validity (Thompson et al., 2002). In 
this study, the global score for fruit and vegetable intake yielded an internal consistency of 0.70. 
 Eating behavior subtype. Eating behavior subtypes (i.e., predispositions to engage in 
maladaptive eating behavior) were assessed with the 18-item self-report Three-Factor Eating 
Questionnaire (TFEQ-R18; Karlsson, Persson, Sjöström, & Sullivan, 2000; Cappelleri et al), a 
shortened revision of the original 51-item TFEQ (Stunkard & Messick, 1985). The TFEQ-R18 
decomposes the original disinhibition scale of the TFEQ into two domains, uncontrolled (i.e., 
external eating, the tendency to eat more than usual due to a loss of control over intake 
accompanied by subjective feelings of hunger, particularly in response to external stimuli) and 
emotional eating (i.e., the inability to resist emotional cues to eat), while retaining a third scale to 
assess cognitive restraint (i.e., restrained eating, the conscious restriction of food intake in order 
to control body weight or to promote weight loss; de Lauzon et al., 2004). Items 1-20 are ranked 
on a Likert scale ranging from 1 (definitely false) to 4 (definitely true), and on an eight-point 
rating scale for item 21. To generate scores, items 1-16 were reverse coded and item 21 was 
recoded: 1-2 = 1; 3-4 = 2; 5-6 = 3; 7-8 = 4. The raw scale scores were transformed to a 10-100 
scale [((raw score – lowest possible raw score)/possible raw score range) x 100; de Lauzon et al., 
2004). Higher scores on each scale indicate higher emotional eating, uncontrolled eating, and 
cognitive restraint. This scale has demonstrated predictive validity (de Lauzon et al., 2004), and 
adequate internal consistency (Cappelleri et al., 2009). Within this study, the internal consistency 
(alpha) of these scales was .88 for emotional eating, .82 for uncontrolled eating, and .75 for 
restrained eating. 
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Food cravings. Food cravings were measured with the 37-item Food Craving Inventory 
(FCI; White & Grilo, 2005). This scale measures cravings to foods as one higher-order craving 
factor comprised of the following four domains: fats (e.g., peanut butter, whole milk, butter), 
sweets (e.g., cookies, chocolate, pudding), carbohydrates (e.g., pancakes, cereal, rice), and fast 
food fats (e.g., hamburger, hot dog, French fries). Items are ranked on a Likert scale ranging from 
1 (never) to 5 (always/almost every day). A global score is computed by calculating a mean of all 
items, with higher scores indicating higher food cravings. The FCI has been shown to have 
acceptable internal consistency, test-retest reliability, and concurrent/discriminant validity (White 
et al., 2005). In this study, the global cravings score had an internal consistency of 0.94. 
Data Analytic Plan 
SPSS was used to conduct all analyses. Data were initially cleaned by determining 
appropriate procedures for missing data, scoring scales, and examining outliers. Next, data were 
examined to assess whether they met the assumptions of linear regression, followed by 
calculation of Pearson’s bivariate correlations. Because many of the dependent variables are 
known to vary by gender (e.g., Herman & Polivy, 2010), each of the outcomes was investigated 
separately for men and women. Bivariate correlation analyses were conducted.  Differences in 
correlations by gender were assessed by converting correlation coefficients into z-scores using 
Fisher’s r-to-z transformation and then using the sample size for each group to compare z scores 
with Cohen and Cohen’s (1983) formula 2.8.5 (p. 54, as described by Preacher, 2002). Gender 
differences were examined using independent samples t-tests.  
Hierarchical multiple regression analyses were then conducted to examine the unique 
associations between mindfulness, self-compassion, and eating behaviors and food cravings. 
Control variables of BMI and distress were selected based on research suggesting a link between 
these variables and each of the measured outcomes. In Model 1, to assess whether self-
compassion accounted for variance in eating behaviors and food cravings after accounting for 
mindfulness, control variables were entered into Step 1, mindfulness in Step 2, and self-
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compassion in Step 3. Where mindfulness and/or self-compassion significantly predicted a given 
outcome, a second model was constructed to examine whether mindfulness accounted for 
variance in these same outcomes after accounting for self-compassion. In Model 2, control 
variables were entered in Step 1, self-compassion in Step 2, and mindfulness in Step 3.  
The SPSS Process macro (Hayes, 2013) was used to examine whether mindfulness and/or 
self-compassion moderated the relationship between BMI and eating behaviors or food cravings, 
after controlling for distress. Variables were standardized prior to analysis to facilitate 
interpretability (Aiken & West, 1991). Where a significant interaction was detected, a simple 
slopes analysis was employed to graph and interpret effects using the pick-a-point approach 
(Aiken & West, 1991; Hayes, 2013). Non-significant findings are not reported in-text but may be 
viewed in respective tables. 
Results 
Preliminary Data Analyses  
Tests to examine variable distributions for skewness and kurtosis and visual inspection 
revealed that all variables confirmed the assumption of normality, excepting fruit and vegetable 
intake, which had a positive (right) skew consistent with most measurements of dietary intake 
(e.g., Tooze et al., 2012). This variable was log transformed to normalize the distribution. 
Preliminary data analyses indicated that these data met multiple regression assumptions of 
normality, linearity, homoscedasticity, independence of errors and multicollinearity (Pedhazur, 
1997). Cases with greater than 20% of items missing were excluded from analyses; therefore, the 
number of participants varies slightly by measure. 
Sample Characteristics  
Intercorrelations. Pearson correlation coefficients, means, and standard deviations of all 
variables are presented in Table 1. Examination of intercorrelations indicated several parallels 
between men and women. Both groups evidenced significant positive associations between 
mindfulness and self-compassion and BMI and restrained eating, and negative associations 
!!
16!
between mindfulness and distress, food cravings, and emotional and uncontrolled eating. The 
magnitude of the association between self-compassion and mindfulness was significantly greater 
(Fisher’s r to z transformation confirmed the difference between groups as statistically 
significant, z = -3.42, p < .001) among women (R  = .678) than among men (R = .389). Self-
compassion was inversely linked to distress and emotional eating in both genders.  
Several key differences between men and women were also evident. Among men (R = -
.227) but not women (R = .037), BMI was negatively linked with self-compassion (z = -2.21, p < 
.05) and positively with emotional eating (R = .221), and emotional and restrained eating were 
positively associated (R = .233). Among women, but not men, positive associations between 
distress and emotional (R = .298) and uncontrolled eating (R = .327) were observed.  
Independent samples t-tests. To better characterize gender differences, independent 
samples t-tests were conducted on all variables (means and standard deviations described in Table 
1). Women reported higher levels of emotional (t [275] = -4.22, p <. 001) and restrained eating 
(t[277] = -3.23, p < .001) than did men, while men reported higher levels of self-compassion (t 
[277] = 3.42, p < .001), mindfulness (t [277] = 3.12, p < .01), fruit and vegetable intake (t [260] = 
3.67, p < .001) and marginally greater food cravings (t [277] = 1.69, p < .10) than did women.  
Eating Behaviors 
Results are ordered by gender, rather than Model, to facilitate direct comparisons 
between Models 1 and 2 within each group. Results of Model 1 (i.e., mindfulness entered first, 
followed by self-compassion) for each outcome are reported in Tables 2 (women) and 4 (men), 
while results of Model 2 (i.e., self-compassion entered in first, followed by mindfulness), where 
relevant, are presented in Tables 3 (women) and 5 (men). 
Fruit and vegetable intake. Among women, fruit and vegetable intake was significantly 
predicted by distress, but not BMI, at Step 1, although the overall model was only marginally 
significant, F(2, 132) = 2.94, p = .06, ΔR2 = .04. In Model 1, neither mindfulness nor self-
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compassion were significant predictors at Steps 2 and 3. Because neither predictor was significant 
in Model 1, Model 2 was not analyzed among women. 
For men, in Model 1 (Table 4), BMI and distress did not significantly predict fruit and 
vegetable intake at Step 1, while mindfulness was significant at Step 2, F (1, 118) = 7.66, p < 
.001, ΔR2 = .06, and self-compassion was non-significant at Step 3. This pattern altered in Model 
2 (Table 5), with none of the predictors reaching clinical significance. Neither self-compassion 
nor mindfulness significantly moderated the relationship between BMI and fruit and vegetable 
intake in women (Table 6) or men (Table 7).  
Emotional eating. Among women, distress, but not BMI, significantly predicted 
emotional eating in Step 1 of Models 1 and 2, F(2, 141) = 7.70, p < .001, ΔR2 = .10, while 
mindfulness at Step 2 (F[1,140] = 11.63, p < .001, ΔR2 = .07) and self-compassion at Step 3 (F[1, 
139] = 6.9, p < .01, ΔR2 = .04) were each unique inverse predictors in Model 1. In Model 2, self-
compassion remained a significant inverse predictor among women at Step 2, F(1, 140) = 17.94, 
p < .001, ΔR2 = .10, but mindfulness was no longer predictive of emotional eating when entered 
at Step 3.  
Among men, a slightly different pattern of results emerged. BMI, but not distress, 
predicted emotional eating in Step 1 of both models, F[1, 126] = 6.48, p < .05, ΔR2 = .07. In 
Model 1, mindfulness at Step 2, F(1,123) = 12.18, p < .001, ΔR2 = .08, but not self-compassion 
at Step 3, significantly inversely predicted emotional eating. This pattern shifted for Model 2, in 
which self-compassion emerged as a significant inverse predictor of emotional eating at Step 2, 
F(1, 124) = 3.98, p < .05, ΔR2 = .03, with mindfulness accounting for significant negative 
variance at Step 3, F(1, 123) = 8.49, p < .01, ΔR2 = .06, similar to Model 1. 
In moderated regression analyses, there was no significant interaction effect of self-
compassion and mindfulness on the relationship between BMI and emotional eating among 
women. Among men, however, a significant interaction was detected between self-compassion 
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and BMI, β = -.29, p < .01. To probe this conditional association, simple slopes analyses were 
performed, and a plot of the regression lines for BMI predicting emotional eating at two levels of 
mindfulness and self-compassion (plus and minus one standard deviation from the mean) was 
created (Figure 1). Simple slopes analyses revealed that those lowest in mindfulness and self-
compassion evidenced a stronger association between emotional eating and BMI, simple slope β 
= .55, SE = .11, t(128) = – 4.15, p < .001.  
Figure 1. Association of BMI with Emotional Eating as a Function of Mindfulness and Self-
Compassion Among Men 
 
Uncontrolled eating. Among women, distress, but not BMI, predicted uncontrolled 
eating in Models 1 and 2, F(2, 143) = 9.49, p < .001, ΔR2 = .12. In Model 1, mindfulness 
negatively accounted for variance in uncontrolled eating at Step 2, F(1, 142) = 11.22, p < .01, 
ΔR2 = .07, and self-compassion was non-significant at Step 3. This pattern of results shifted for 
Model 2, where self-compassion emerged as a significant negative predictor of uncontrolled 
eating at Step 2, F(1, 142) = 9.49, p < .01, ΔR2 = .05, and mindfulness remained a significant 
inverse predictor at Step 3, F (1, 141) = 3.84, p = .05, ΔR2 = .02, consistent with Model 1. 
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Among men, distress and BMI at Step 1 did not significantly predict uncontrolled eating 
in either model. In Model 1, mindfulness at Step 2, F(1, 124) = 7.74, p < .01, ΔR2 = .06, but not 
self-compassion at Step 3, significantly negatively predicted uncontrolled eating. These findings 
were consistent with those of Model 2; self-compassion remained non-significant whereas 
mindfulness maintained its significant negative prediction at Step 3, F(1, 123) = 7.64, p < .01, 
ΔR2 = .06. Mindfulness and self-compassion did not significantly moderate the association 
between BMI and uncontrolled eating in either gender. 
Restrained eating. In Step 1 of Model 1, BMI, but not distress, was a significant 
predictor of restrained eating in both women (F([2, 143] = 2.03, p < .05, ΔR2 = .03) and men 
(F[2, 125] = 9.06, p < .001, ΔR2 = .13). Mindfulness and self-compassion were non-significant 
predictors of restrained eating in either gender. Because neither predictor was significant in this 
model, Model 2 was not analyzed in either gender. When mindfulness and self-compassion were 
examined as moderators of the relationship between BMI and restrained eating, no significant 
findings emerged in either gender. 
Food Cravings 
Among women, distress, but not BMI, significantly predicted food cravings at Step 1 of 
Model 1, F(2, 143) = 19.77, p < .001, ΔR2 = .21, and mindfulness and self-compassion did not 
significantly predict food cravings at Steps 2 and 3. Because neither mindfulness nor self-
compassion were significant in Model 1, Model 2 was not analyzed among women. 
Among men, in both models distress, F(2, 125) = 7.14, p < .001, ΔR2 = .10, but not BMI, 
significantly predicted food cravings at Step 1. In Model 1, mindfulness predicted food cravings 
at Step 2, F(1, 124) = 3.77, p = .05, ΔR2 = .03, and self-compassion was non-significant at Step 
3. In Model 2, these findings held, with self-compassion remaining non-significant at Step 2, and 
mindfulness retaining its significance when entered at Step 3, F(1, 123) = 5.72, p < .05, ΔR2 = 
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.04. Self-compassion and mindfulness did not moderate the relation between BMI and food 
cravings in either gender. 
Discussion 
The present study sought to replicate extant observational research linking mindfulness to 
fruit and vegetable intake and emotional and uncontrolled eating, and to test whether mindfulness 
accounted for variance in restrained eating or food cravings. It also examined whether self-
compassion contributed additional variance to these indices of eating behaviors and food craving 
after accounting for mindfulness, as well as whether these findings held when the order of these 
predictors were reversed. Overall, mindfulness emerged a stronger predictor of eating behaviors 
among men than women, with the pattern of results mixed among women. Confirming prior 
research findings, in both genders, mindfulness significantly predicted emotional and 
uncontrolled eating, with the pattern of results for self-compassion differing depending on order 
of entry and gender. Contrary to hypothesis, neither mindfulness nor self-compassion accounted 
for variance in restrained eating in both genders and for variance in fruit and vegetable intake, 
restrained eating, and food cravings among women after controlling for BMI and distress, 
suggesting no direct relationship exists between these variables in this sample of emerging adults. 
Fruit and Vegetable Intake 
 Among women in our sample, mindfulness and self-compassion were non-significant 
predictors of fruit and vegetable intake after accounting for distress. By contrast, among men, 
mindfulness was the only significant predictor of fruit and vegetable intake in the first, but not the 
second model, suggesting that self-compassion has a negligible relationship to this health 
behavior in young adult males. These findings are inconsistent with prior findings linking self-
compassion to fruit and vegetable intake, although prior studies did not report data separately by 
gender (Sirois, 2015). This may suggest sample-specific variance or reflect that factors driving 
dietary behavior and food selection differ between males and females (e.g., Steptoe, Pollard, & 
Wardle, 1995). Future investigation as to the differential contributions of mindfulness and self-
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compassion to fruit and vegetable intake between men and women may be warranted to better 
understand the differential contributions of each construct to variance in dietary quality in 
different groups.  
Emotional Eating 
Among women self-compassion was a particularly strong inverse predictor of emotional 
eating in both models, with mindfulness accounting for negligible added variance when entered in 
Step 3 of Model 2. These results suggest that for this group of young women, components of self-
compassion theoretically distinct from mindfulness and affect regulation as operationalized in the 
CAMS-R (i.e., self-kindness vs. self-judgment, common humanity vs. isolation) may play a role in 
mitigating emotional eating and related comorbidities of obesity and eating pathology, an 
important area for future research.  
Among men, mindfulness was the strongest predictor of emotional eating in both models, 
although moderated regression analyses revealed a significant interaction that when probed 
indicated that those with a higher BMI were more likely to report engaging in emotional eating if 
they were also low in mindfulness and self-compassion. These findings are suggestive of several 
possibilities warranting future study. Those of higher BMI may experience more weight stigma or 
other factors that increase their likelihood of emotional eating behavior, with lower mindfulness 
and self-compassion together enhancing these associations. Alternately, mindfulness and self-
compassion may attenuate the established contribution of emotional eating to consequent weight 
gain. In either case, mindfulness and self-compassion together appear important for informing 
future research and conceptualizing treatment of emotional eating among men. 
 The gender differences described here are intriguing, and merit further investigation. It 
may be that etiologic or mitigating factors related to emotional eating differ between males and 
females; e.g., females may benefit from more self-compassionate strategies that combat feelings 
of guilt or shame following over-indulgence, whereas men may benefit more from strategies 
oriented towards increasing mindfulness of when and how emotions impact eating behaviors. In 
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aggregate, these results suggest that self-compassion and mindfulness may together be 
particularly salient buffers against the relationship between emotional eating and BMI, and 
among women regardless of BMI.  Future research should explore these hypotheses in greater 
detail. 
While purely conjectural given our cross-sectional design, self-compassion may be 
hypothesized to attenuate emotional eating in both genders through a number of pathways. For 
instance, even if an individual is not actively trying to restrict dietary intake (i.e., is low in 
cognitive restraint or restrained eating), emotional eating may foster shame or isolation following 
over-indulgence due to fear of weight gain or transgressing social norms, which may likewise 
facilitate counter-regulatory eating behaviors (e.g., bingeing) and/or other negative emotions and 
thoughts (e.g., rumination). These negative emotions may in turn impair self-regulatory resources, 
foster a continued cycle of disinhibition, and facilitate weight gain absent adaptive emotion 
regulation.  
As Sirois (2015) has posited and presented preliminary evidence in support of, self-
compassion may impact health behaviors through primarily affective and self-regulatory 
pathways, in that self-kindness towards negative thoughts or emotions (e.g., shame, guilt) may 
free self-regulatory resources that could more readily be mobilized towards effective behavior 
change.  Sirois’ (2015) theory enjoys theoretical support from a growing evidence base 
implicating self-compassion as a form of self- and emotional regulation in the domains of 
psychopathology and adaptive psychosocial functioning (e.g., Barnard & Curry, 2011; Neely, 
Schallert, Mohammed, Roberts, & Chen, 2009), as well as beneficial linkages with numerous 
indices of eating pathology in a recent review of observational research (Braun et al., Under 
Review). 
Uncontrolled Eating 
Among women, mindfulness was the stronger predictor of uncontrolled eating in both 
models, with self-compassion non-significant when entered in Step 3 of Model 2. These findings 
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were also observed among men, for whom mindfulness was the only significant predictor in both 
models. These findings make sense upon consideration. Mindfulness has a strong theoretical 
foundation for negatively predicting uncontrolled eating, given focus on becoming more aware of 
internal embodied experience and how this interfaces with environmental/contextual factors to 
influence mood and behaviors. Uncontrolled (i.e., external) eating is related to a perceived 
inability to stop eating based on external (e.g., social situations, ads) and internal cues (e.g., lack 
of internal satiety cues). Unless a given eating behavior is preceded, accompanied or followed by 
negative affect (e.g., a sense of regret or shame at one’s behavior), self-compassion may not be 
conceptualized to appreciably affect it.  
Restrained Eating 
Consistent null findings between genders suggest limitations in the TFEQ-R18 measure 
of cognitive restraint that bear rectification in future research. The TFEQ-R18 cognitive restraint 
scale used in this study did not differentiate between rigid (maladaptive) and flexible (adaptive) 
forms of dietary restraint as articulated in one modification of the full TFEQ (Westenhoefer, 
1991), a distinction with critical implications. “Rigid restrained eaters” exhibit a different quality 
of restraint than “flexible restrained eaters,” attributing a “higher absolute value” to restriction of 
caloric intake (Teixeira et al., 2010, p. 733). Should efforts to restrict dietary intake fail among 
those high in rigid restraint, negative affect, maladaptive compensatory behaviors (e.g., over-
exercise, stricter cognitive restraint), or counter-regulatory behaviors (e.g., bingeing) may result 
(Westenhoefer, 1991). While rigid restraint has been linked to short-term weight loss, evidence 
suggests that flexible restraint is particularly critical for long-term weight maintenance (e.g., 
Teixeira et al., 2010). Flexible restraint has been linked to lower levels of disinhibition 
(emotional/uncontrolled eating) and BMI, with the converse pattern observed among those high 
in rigid restraint (Timko & Perone, 2005; Westenhoefer, 1991). Thus, the lack of significant 
findings in our study may be attributable to excess noise in this heterogenous measure of 
cognitive restraint, well as our non-clinical sample. 
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While beyond the parameters or implications of the present investigation, better 
understanding the contributions of mindfulness to flexible vs. rigid dietary restraint is an area that 
warrants more rigorous and theory-driven future research. For example, Mindfulness-Based 
Eating Awareness Training (MB-EAT) is theoretically aligned with decreasing rigid cognitive 
restraint (termed “over-restraint”) and fostering flexible cognitive restraint (in the form of dietary 
guidelines) among individuals with BED (Kristeller & Wolever, 2011). While participation in 
MB-EAT has been linked to increases in cognitive restraint, coupled with decreases in 
disinhibition (Kristeller, Wolever, & Sheets, 2013), this observation may be attributable to the 
explicit content addressing cognitive restraint, extraneous to mindfulness itself. 
For future research, it is important to consider that mindfulness alone, in the absence of 
explicit additive components intended to foster weight loss included in interventions such as MB-
EAT, may enhance overall behavioral and psychological flexibility (e.g., Moss et al., 2014) but 
have little relation to or impact on flexible vs. rigid cognitive restraint, despite the increasingly 
documented success of participation in mindfulness-based weight loss programs on weight 
management (Olson & Emery, 2014). Indeed, mindfulness itself may be more likely to 
beneficially impact eating behavioral outcomes through pathways that do not require conscious 
cognitive restriction of food intake (e.g., reductions in stress, enhanced self/emotion regulation, 
increased attunement to endogenous satiety mechanisms), and be therefore less related to either 
form of cognitive restraint.  
That self-compassion did not predict cognitive restraint in our sample also underscores 
the limitations of this heterogeneous TFEQ-R18 subscale, given emerging research that 
consistently shows a significant inverse relationship between self-compassion and maladaptive 
restrained eating (Braun et al., Under Review). In one lab study, highly restrictive eaters (i.e. 
those high in rigid restraint, expressing a “desire and effort to avoid eating unhealthy foods”) 
consumed less food subsequent to a doughnut preload after receiving a self-compassion induction 
than those who did not, which the authors theorized as attributable to reduced harsh self-criticism 
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in response to diet breaking (Adams & Leary, 2007). These findings suggest that self-compassion 
may moderate the guilt or shame resulting from consumption of forbidden foods, modulating 
continued maladaptive eating behaviors.  
A growing literature has since observed self-compassion to moderate the effects of 
restraint (as assessed by the Eating Disorder Examination and other measures of disordered 
eating) and other predictors (e.g., shame) on eating pathology and related endpoints (Braun et al., 
Under Review). For example, college-age women high in restrained eating and self-compassion 
in a recent lab-based study reported less weight-gain concern and self-punishment motives for 
their eating behaviors than did those lower in self-compassion and higher in restrained eating 
(Breines, Toole, Tu, & Chen, 2014). Self-compassion has also been shown predictive of weight 
loss in one prospective study (Mantzios, Wilson, Linnell, & Morris, 2014), and has been shown in 
two recent intervention studies to beneficially impact weight management outcomes (Mantzios & 
Wilson, 2014; Mantzios & Wilson, 2013).  
Thus, given strong theoretical reasons to suggest mindfulness, and self-compassion in 
particular, may counteract rigid restrained eating, future research should investigate whether these 
constructs differentially predict rigid versus flexible forms of cognitive restraint. Understanding 
the relationship of mindfulness to these different forms of restraint alongside the contributions of 
self-compassion would prove particularly helpful in developing targeted treatments for specific 
behavioral phenotypes in both eating pathology and weight management contexts. 
Food Cravings 
The failure of mindfulness or self-compassion to account for variance in food cravings 
after controlling for distress among women may be attributable to several factors. To begin, food 
cravings are not intrinsically pathological, insofar as they are not linked to high portion sizes, 
maladaptive eating behaviors, or over-consumption of energy-dense foods (e.g., Hill & Heaton-
Brown, 1994). Furthermore, most research linking food cravings to problematic outcomes has 
been conducted in samples with clinical diagnoses, e.g., obese patients with BED in the validation 
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study, who reported lower mean food cravings than the present sample (White & Grilo, 2005). It 
is possible that the young women in the present study who endorsed higher levels of food 
cravings did not routinely succumb to their cravings, over-indulge, and/or engage in counter-
regulatory eating following the intake of craved foods, rendering their food cravings non-
pathological and less likely to be predicted by mindfulness or self-compassion. Alternately, their 
levels of experienced food cravings, marginally lower than those of the men in the sample, may 
not have been substantial enough to predict. 
Some evidence supports the hypothesis that our null findings are attributable to the non-
clinical sample. Several targeted mindfulness-based interventions have observed reductions in 
food cravings following participation among overweight, weight-loss seeking individuals 
(Alberts, Mulkens, Smeets, & Thewissen, 2010), women with disordered eating (Alberts, 
Thewissen, & Raes, 2012), and college-aged students reporting “frequent and intense” chocolate 
cravings they were motivated to reduce (Lacaille et al., 2014). Thus, mindfulness and self-
compassion in non-clinical samples may not inversely predict food cravings because individuals 
do not on average have a problematic relationship with their food cravings. However, significant 
associations between food cravings and distress, emotional, and uncontrolled eating in this 
sample, and the significant prediction of food cravings by mindfulness among men, do suggest a 
maladaptive relationship exists. In aggregate, this indicates a need for future research to explore 
whether mindfulness, self-compassion, or distress moderate the relationship between food 
cravings and problematic dietary/eating behaviors, particularly in clinical populations. 
Future research should continue to investigate the relationship of mindfulness and self-
compassion to food cravings, refining measurement, hypotheses, and theory in women and men. 
From a theoretical standpoint, mindful attention does not aim to reduce or eliminate food 
cravings, but to observe cravings non-judgmentally without succumbing to them automatically 
(e.g., Papies, Barsalou, & Custers, 2011). While a mindful quality of attention may not be 
intrinsically related to fewer food cravings, particularly in a non-clinical sample, over time we 
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would theorize the deployment of mindful attention rather than default responses to food cravings 
to yield fewer food cravings given the formation of new thought patterns and habits. These 
processes may be bolstered by the development of healthier eating (O’Reilly et al., 2014) and 
dietary (Salmoirago-Blotcher, Morgan, Fischer, & Carmody, 2013) behaviors following 
mindfulness training, both of which may result in or reflect altered food preferences (Hong et al., 
2012, 2011) as well as food cravings. Those more present for the process of eating and more 
attuned to endogenous satiety mechanisms may also be satisfied with smaller portions, fulfilling 
cravings with less (or healthier) food than those who are less mindful (Kristeller & Wolever, 
2011). Future research should assess these hypotheses in greater detail, using more rigorous and 
longitudinal designs. 
 Self-compassion may impact food cravings through similar pathways, particularly 
attenuated incentive salience, and should be investigated alongside mindfulness given the 
evidence suggesting them both to beneficially impact eating behaviors (Braun et al., Under 
Review; O’Reilly et al., 2014) and obesity (Mantzios & Wilson, 2014; Olson & Emery, 2014). 
However, the effects of self-compassion on food cravings may be particularly salient for 
individuals high in emotional and uncontrolled eating or rigid cognitive restraint, given one study 
that found associations between emotional and uncontrolled eating behaviors and shame 
(Lockley, 2013). Shame, closely related to a sense of internalized stigma and isolation (Keith, 
Gillanders, & Simpson, 2009), may result following disinhibition and fulfillment of cravings, in 
turn potentially fostering greater shame and a continued cycle of disinhibition. As a result of 
greater self-kindness, common humanity, and mindfulness, self-compassionate individuals may 
respond to indulgence in food cravings with less counter-regulatory behavior, or, understanding 
that indulgence in craved foods may make them feel poorly, fulfill their unhealthy food cravings 
in healthier ways (e.g., with healthier foods or non-eating activities) as an act of self-kindness. 
Consequently, reflecting improved eating behaviors, lower food cravings may result over time 
among those trained in self-compassion. While our findings are not supportive of a direct 
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relationship between self-compassion and food cravings in this non-clinical sample, future 
research should examine these hypotheses in clinical populations and integrate moderators and 
mediators to refine this theory.  
Additional Limitations and Future Directions 
 This study had several additional limitations that bear addressing in future research. The 
most notable limitation is the cross-sectional design, which precludes causal inference; future 
investigations should employ more rigorous designs (e.g., prospective, longitudinal, 
experimental) to better understand how mindfulness and self-compassion differentially contribute 
to eating behaviors and food cravings and elucidate causal mechanisms. The self-report nature of 
these data is also a limitation. Use of more objective metrics to assess the self-regulatory 
contributions of mindful attention and self-compassion (e.g., eye-tracking, vagal tone, heart-rate 
variability) to eating behavior and food cravings (e.g., ecological momentary assessment, fMRI, 
lab assessments) will afford greater understanding of these processes. 
Our use of a mindfulness measure that incorporates an affect regulation dimension rather 
than a more “pure” measure of mindful attention such as the Mindful Attention Awareness Scale 
(Brown & Ryan, 2003) may feasibly be hypothesized to affect our findings. Conceptual 
redundancy exists between the mindfulness (e.g., “When something upsets me I try to keep my 
emotions in balanced”) and over-identification (e.g., “When I’m feeling down I tend to obsess 
and fixate on everything that’s wrong”) subscales of the SCS-SF and the acceptance (i.e., affect) 
domain of the CAMS-R (e.g., “I can tolerate emotional pain”; “I can accept things I cannot 
change”). However, when the acceptance domain of the CAMS-R was removed and the original 
regression models re-run, results were consistent with findings from Model 1. Thus, while these 
dimensions are shared between constructs, mindfulness and self-compassion appear distinct 
constructs with unique predictive utility for the eating behavioral outcomes measured here, 
consistent with the differential operationalizations of mindfulness and self-compassion.  
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The finding that the effects of self-compassion and mindfulness are not appreciably 
altered after holding affect regulation constant between constructs generates speculation that 
general mindful attention or other facets may be the constituent most likely to account for 
variance in the mindfulness construct, whereas for self-compassion, dimensions independent of 
mindfulness, i.e., self-kindness vs. self-judgment, and common humanity vs. isolation, may be 
similarly most active or predictive, particularly for those experiencing negative thoughts or 
emotions.  
However, in this study, the ability to elucidate differential variance in eating behaviors 
and food cravings accounted for by specific components of mindfulness and self-compassion was 
not possible, given our use of instruments with low sub-scale reliability (i.e., SCS-SF and CAMS-
R). While this analysis represented an adequate first step towards facilitating better understanding 
of the unique contributions of self-compassion and mindfulness to eating behaviors and food 
cravings in each gender, future research should assess whether different facets of mindfulness 
(e.g., the Five-Facet Mindfulness Scale, Baer, Smith, Hopkins, Krietemeyer, & Toney, 2006) and 
self-compassion (using the full SCS with reliable subscales) differentially contribute to these 
aspects of eating behaviors and food cravings, particularly among women high in emotional and 
uncontrolled eating. 
It is also important to note that despite significant p values in many of our analyses, the 
proportion of variance accounted for by mindfulness and self-compassion was comparatively low 
across significant findings, indicating that significantly more factors play a role in accounting for 
these eating behaviors. While conjectural only, given the nature of our study design, the low 
variance accounted for indirectly supports the multi-faceted curricular composition of extant 
mindfulness-based treatments for eating pathology and obesity, many of which include a large 
array of components extraneous to mindfulness and self-compassion training (e.g., behavioral 
techniques, diet and exercise education, psychoeducation, etc.) to facilitate optimal outcomes. 
However, this also raises the question of whether mindfulness and self-compassion account for 
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more variance in these eating behaviors relative to more standard and well-researched constructs 
(e.g., dietary or weight loss self-efficacy, intrinsic/autonomous motivation), an important focus of 
future study. 
Men in this sample reported being more mindful and self-compassionate than women, 
consistent with the recent results of a meta-analysis of 13,339 participants that concluded men 
have slightly higher levels of self-compassion than women (Yarnell et al., 2015). This aligns, the 
authors suggest, with research suggesting that women are more self-critical and engage in more 
negative self-talk than do men (Devore, 2013; Leadbetter, Kuperminc, Blatt, & Hertzog, 1999, as 
cited in Yarnell et al., 2015). Intriguingly, the magnitude of association between mindfulness and 
self-compassion was greater for women than men, perhaps suggesting these measures may have 
tapped different latent constructs, or relate differently, in the two groups.  
 Overall, the current findings point to the necessity of future research clarifying 
moderators, particularly in terms of gender differences, rigid vs. flexible cognitive restraint, and 
emotional eating, given that SC may be particularly helpful for some groups and not for others. 
Future research should also extend the observational research findings that self-compassion 
buffers against factors that facilitate eating pathology (Braun et al., Under Review) by exploring 
whether self-compassion moderates the influence of factors known to foster emotional eating 
(e.g., distress tolerance) as well as downstream influence on obesity and related health outcomes.  
Finally, as noted at the outset, mindfulness and self-compassion are viewed in their 
contemplative traditions of origin as inextricably intertwined. Reflecting their interrelatedness, 
most mindfulness-based programs (e.g., Mindfulness-Based Stress Reduction; MBSR) include a 
component designed to increase loving-kindness, with self-compassion shown to increase 
following participation (Chiesa & Serretti, 2009). Reflecting increased research and awareness as 
to the unique benefits of self-compassion, specific trainings for self-compassion (e.g., 
Compassionate Mind Training, Gilbert & Procter, 2006; Mindful Self-Compassion Training, Neff 
& Germer, 2013) have recently been developed that aim to explicitly foster this capacity.  
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While understanding the variance in eating behaviors and food cravings contributed by 
mindfulness and self-compassion affords better understanding that may inform intervention 
development, significant research suggests that both factors are beneficially associated with 
physical (Breines et al., 2015; Friis, Johnson, Cutfield, & Consedine, 2015; Grossman, Niemann, 
Schmidt, & Walach, 2004) and psychological health (Goyal et al., 2014; MacBeth & Gumley, 
2012), and a growing literature suggests they are both supportive of health behavior change and 
weight management (Mantzios et al., 2014; Michail Mantzios & Wilson, 2013; Olson & Emery, 
2014). This study’s findings generally support, rather than refute, this practice and tradition, 
despite the slight differences discussed. Nonetheless, the present study suggests the potential for 
differential mechanisms of action between mindfulness and self-compassion as they relate to 
eating behavior in men and women, with key implications for future study.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
!!
32!
References 
Adams, C. E., & Leary, M. R. (2007). Promoting self-compassionate attitudes toward eating among 
restrictive and guilty eaters. Journal of Social and Clinical Psychology, 26(10), 1120–1144. 
doi: 10.1521/jscp.2007.26.10.1120 
Aiken, L. S., & West, S. G. (1991). Multiple regression: Testing and interpreting interactions. 
Newbury Park, CA: Sage Publications. 
Akbaraly, T. N., Ferrie, J. E., Berr, C., Brunner, E. J., Head, J., Marmot, M. G, … Kivimaki, M. 
(2011). Alternative healthy eating index and mortality over 18 years of follow-up: Results 
from the Whitehall II cohort. The American Journal of Clinical Nutrition, 94(1), 247–253. 
doi:10.3945/ajcn.111.013128 
Alberts, H. J. E. M., Mulkens, S., Smeets, M., & Thewissen, R. (2010). Coping with food cravings: 
Investigating the potential of a mindfulness-based intervention. Appetite, 55(1), 160–163. 
doi:10.1016/j.appet.2010.05.044 
Alberts, H. J. E. M., Thewissen, R., & Raes, L. (2012). Dealing with problematic eating behaviour: 
The effects of a mindfulness-based intervention on eating behaviour, food cravings, 
dichotomous thinking and body image concern. Appetite, 58(3), 847–851. 
doi:10.1016/j.appet.2012.01.009 
Anglé, S., Engblom, J., Eriksson, T., Kautiainen, S., Saha, M.T., Lindfors, P., … Rimpelä, A. 
(2009). Three Factor Eating Questionnaire-R18 as a measure of cognitive restraint, 
uncontrolled eating and emotional eating in a sample of young Finnish females. 
International Journal of Behavioral Nutrition and Physical Activity, 6(1), 41. 
doi:10.1186/1479-5868-6-41 
!!
33!
Araas, T E. (2008). Associations of mindfulness, perceived stress, and health behaviors in college 
freshmen (Doctoral dissertation). Retrieved from ProQuest Dissertations and Theses. 
(Accession Order No. AAT  3303258) 
Baer, R. A., Smith, G. T., Hopkins, J., Krietemeyer, J., & Toney, L. (2006). Using self-report 
assessment methods to explore facets of mindfulness. Assessment, 13(1), 27–45. 
doi:10.1177/1073191105283504 
Barnard, L. K., & Curry, J. F. (2011). Self-compassion: Conceptualizations, correlates, & 
interventions. Review of General Psychology, 15(4), 289–303. doi:10.1037/a0025754 
Bellisle, F., Cle, K., Barzic, L. E., Gall, A. L. E., & Guy-, B. (2004). The Eating Inventory and body 
adiposity from leanness to massive obesity": A study of 2509 adults. Obesity Research, 
12(12), 2023-2030. doi: 10.1038/oby.2004.253 
Braun, T.D., Park, C.L., & Gorin, A. (Under Review). Self-compassion and eating disorders: A 
systematic review of observational studies of disordered eating and body perceptions. 
Breines, J. G., McInnis, C. M., Kuras, Y. I., Thoma, M. V., Gianferante, D., Hanlin, L., … & 
Rohleder, N. (2015). Self-compassionate young adults show lower salivary alpha-amylase 
responses to repeated psychosocial stress. Self and Identity, 14(4), 390-402. 
doi:10.1080/15298868.2015.1005659 
Breines, J., Toole, A., Tu, C., & Chen, S. (2014). Self-compassion, body image, and self-reported 
disordered eating. Self and Identity, 13(4), 432–448. doi:10.1080/15298868.2013.838992 
Brown, K. W., & Ryan, R. M. (2003). The benefits of being present: Mindfulness and its role in 
psychological well-being. Journal of Personality and Social Psychology, 84(4), 822–848. 
doi:10.1037/0022-3514.84.4.822 
!!
34!
Brownell, K. D. (2010). The humbling experience of treating obesity: Should we persist or desist? 
Behaviour Research and Therapy, 48(8), 717–9. doi:10.1016/j.brat.2010.05.018 
Burton, P., Smit, H. J., & Lightowler, H. J. (2007). The influence of restrained and external eating 
patterns on overeating. Appetite, 49(1), 191–7. doi:10.1016/j.appet.2007.01.007 
Cappelleri, J. C., Bushmakin, A. G., Gerber, R. A., Leidy, N. K., Sexton, C. C., Lowe, M. R., & 
Karlsson, J. (2009). Psychometric analysis of the Three-Factor Eating Questionnaire-R21: 
Results from a large diverse sample of obese and non-obese participants. International 
Journal of Obesity, 33(6), 611–620. doi:10.1038/ijo.2009.74 
Centers for Disease Control (CDC). (2013). State Indicator Report on Fruits and Vegetables 2013. 
Retrieved from http://www.cdc.gov/nutrition/downloads/State-Indicator-Report-Fruits-
Vegetables-2013.pdf 
Chiesa, A., & Serretti, A. (2009). Mindfulness-Based Stress Reduction for stress management in 
healthy people: A review and meta-analysis. The Journal of Alternative and Complementary 
Medicine, 15(5), 593–600. doi:10.1089/acm.2008.0495 
Cohen, J., & Cohen, P. (1983). Applied multiple regression/correlation analysis for the behavioral 
sciences. Hillsdale, NJ: Erlbaum. 
De Lauzon, B., Romon, M., Deschamps, V., Lafay, L., Borys, J. M., Karlsson, J., … Charles, M. A. 
(2004). The Three-Factor Eating Questionnaire-R18 is able to distinguish among different 
eating patterns in a general population. The Journal of Nutrition, 134(9), 2372–2380. 
Devore, R. (2013). Analysis of gender differences in self-statements and mood disorders. McNair 
Scholars Research Journal, 9(1), 7. 
!!
35!
Douketis, J. D., Macie, C., Thabane, L., & Williamson, D. F. (2005). Systematic review of long-term 
weight loss studies in obese adults: Clinical significance and applicability to clinical 
practice. International Journal of Obesity, 29(10), 1153–1167. doi:10.1038/sj.ijo.0802982 
Du, H., Boshuizen, H. C., Forouhi, N. G., Wareham, N. J., Halkjær, J., Tjønneland, A., ... & Feskens, 
E. J. (2010). Dietary fiber and subsequent changes in body weight and waist circumference 
in European men and women. The American Journal of Clinical Nutrition, 91(2), 329-336. 
doi:10.3945/ajcn.2009.28191 
Feldman, G., Hayes, A., Kumar, S., Greeson, J., & Laurenceau, J. P. (2007). Mindfulness and 
emotion regulation: The development and initial validation of the Cognitive and Affective 
Mindfulness Scale-Revised (CAMS-R). Journal of Psychopathology and Behavioral 
Assessment, 29(3), 177–190. doi:10.1007/s10862-006-9035-8 
Friis, A. M., Johnson, M. H., Cutfield, R. G., & Consedine, N. S. (2015). Does kindness matter? 
Self-compassion buffers the negative impact of diabetes-distress on HbA1c. Diabetic 
Medicine, 1–17.doi: 10.1111/dme.12774 
Gard, T., Brach, N., Hölzel, B. K., Noggle, J. J., Conboy, L. A., & Lazar, S. W. (2012). Effects of a 
yoga-based intervention for young adults on quality of life and perceived stress: The 
potential mediating roles of mindfulness and self-compassion. The Journal of Positive 
Psychology, 7(3), 165–175. doi:10.1080/17439760.2012.667144 
Garland, E. L., Froeliger, B., & Howard, M. O. (2014). Mindfulness training targets neurocognitive 
mechanisms of addiction at the attention-appraisal-emotion interface. Frontiers in 
Psychiatry, 4, 1–16. doi:10.3389/fpsyt.2013.00173 
!!
36!
Gendall, K. A., Sullivan, P. F., Joyce, P. R., Fear, J. L., & Bulik, C. M. P. (1997). Psychopathology 
and personality of young women who experience food cravings. Addictive Behavior, 22(4), 
545–555. doi:10.1016/S0306-4603(96)00060-3 
Gilbert, D., & Waltz, J. (2010). Mindfulness and health behaviors. Mindfulness, 1(4), 227–234. 
doi:10.1007/s12671-010-0032-3 
Gilbert, P., & Procter, S. (2006). Compassionate mind training for people with high shame and self-
criticism": Overview and pilot study of a group therapy approach. Clinical Psychology and 
Pscyhotherapy, 13(6), 353–379. doi:10.1002/cpp.507 
Gloster, A. T., Rhoades, H. M., Novy, D., Klotsche, J., Senior, A., Kunik, M., … & Stanley, M. A. 
(2008). Psychometric properties of the Depression Anxiety and Stress Scale-21 in older 
primary care patients. Journal of Affective Disorders, 110(3), 248–259. 
doi:10.1016/j.jad.2008.01.023 
Goyal, M., Singh, S., Sibinga, E. M., Gould, N. F., Rowland-Seymour, A., Sharma, R., … & 
Haythornthwaite, J. A. (2014). Meditation programs for psychological stress and well-being: 
a systematic review and meta-analysis. JAMA Internal Medicine, 174(3), 357–368. 
doi:10.1001/jamainternmed.2013.13018 
Greene, G. W., Schembre, S. M., White, A. A., Hoerr, S. L., Lohse, B., Shoff, S., …  & Blissmer, B. 
(2011). Identifying clusters of college students at elevated health risk based on eating and 
exercise behaviors and psychosocial determinants of body weight. Journal of the American 
Dietetic Association, 111(3), 394–400. doi:10.1016/j.jada.2010.11.011 
!!
37!
Grossman, P., Niemann, L., Schmidt, S., & Walach, H. (2004). Mindfulness-based stress reduction 
and health benefits: A meta-analysis. Journal of Psychosomatic Research, 57(1), 35–43. 
doi:10.1016/S0022-3999(03)00573-7 
Hawks, S. R., Madanat, H. N., & Christley, H. S. (2008). Behavioral and biological associations of 
dietary restraint: A review of the literature. Ecology of Food and Nutrition, 47. 
doi:10.1080/03670240701821444 
Hayes, A. F. (2013). Introduction to Mediation, Moderation, and Conditional Process Analysis. 
New York, NY: Guilford Press. 
Heatherton, T. F., Poliyy, J., & Herman, C. P. (1990). Dietary restraint: Some current findings and 
speculations, 4(2), 100–106. doi: 10.1037/h0080580 
Herman, P. C., & Polivy, J. (2010). Sex and gender differences in eating behavior. In Handbook of 
gender research in psychology (pp. 455–469). New York: Springer. 
Hetherington, M. M., & Macdiarmid, J. I. (1995). Pleasure and excess: Liking for and 
overconsumption of chocolate. Physiology and Behavior, 57(1), 27–35. doi:10.1016/0031-
9384(94)00199-F 
Hill, A. J. (2004). Does dieting make you fat? British Journal of Nutrition, 92(S1), S15–S18. 
doi:10.1079/BJN20041135 
Holzel, B. K., Lazar, S. W., Gard, T., Schuman-Olivier, Z., Vago, D. R., & Ott, U. (2011). How does 
mindfulness meditation work? Proposing mechanisms of action from a conceptual and 
neural perspective. Perspectives on Psychological Science, 6(6), 537–559. 
doi:10.1177/1745691611419671 
!!
38!
Hong, P. Y., Lishner, D. A., & Han, K. H. (2012). Mindfulness and eating: An experiment 
examining the effect of mindful raisin eating on the enjoyment of sampled food. 
Mindfulness, 5, 80–87. doi: 10.1007/s12671-012-0154-x 
Hong, P. Y., Lishner, D. A., Han, K. H., & Huss, E. A. (2011). The positive impact of mindful 
eating on expectations of food liking. Mindfulness, 2(2), 103–113. doi:10.1007/s12671-011-
0048-3.  
Hu, F. B. (2003). Plant-based foods and prevention of cardiovascular disease: An overview. The 
American Journal of Clinical Nutrition, 78(3 Suppl), 544S–551S.  
Huon, G. F., Wootton, M., & Brown, L. B. (1991). The role of restraint and disinhibition in appetite 
control. Journal of Psychosomatic Research, 35(1), 49–58. 
Kabat-Zinn, J. (1990). Full Catastrophe Living. New York: Delta Trade Paperbacks. 
Karhunen, L., Lyly, M., Lapveteläinen, A., Kolehmainen, M., Laaksonen, D. E., Lähteenmäki, L., & 
Poutanen, K. (2012). Psychobehavioural factors are more strongly associated with 
successful weight management than predetermined satiety effect or other characteristics of 
diet. Journal of Obesity, 2012, 1-14. doi:10.1155/2012/274068 
Karlsson, J., Persson, L. O., Sjöström, L., & Sullivan, M. (2000). Psychometric properties and factor 
structure of the Three-Factor Eating Questionnaire (TFEQ) in obese men and women. 
Results from the Swedish Obese Subjects (SOS) study. International Journal of Obesity and 
Related Metabolic Disorders,,24(12), 1715–1725. doi:10.1038/sj.ijo.0801442 
Keith, L., Gillanders, D., & Simpson, S. (2009). An exploration of the main sources of shame in an 
eating-disordered population. Clinical Psychology and Psychotherapy, 16(4), 317–327. 
doi:10.1002/cpp.629 
!!
39!
Keskitalo, K., Tuorila, H., Spector, T. D., Cherkas, L. F., Knaapila, A., Kaprio, J., … & Perola, M. 
(2008). The Three-Factor Eating Questionnaire, Body Mass Index, and responses to sweet 
and salty fatty foods: A twin study of genetic and environmental associations. The American 
Journal of Clinical Nutrition, 88(2), 263–271. 
Kristeller, J. L., & Wolever, R. Q. (2011). Mindfulness-Based Eating Awareness Training (MB-
EAT) for treating Binge Eating Disorder: The conceptual foundation. Eating Disorders, 
19(1), 49–61. doi:10.1080/10640266.2011.533605 
Kristeller, J., Wolever, R. Q., & Sheets, V. (2013). Mindfulness-Based Eating Awareness Training 
(MB-EAT) for binge eating: A randomized clinical trial. Mindfulness. doi:10.1007/s12671-
012-0179-1 
Kumar, S. M. (2005). Grieving mindfully: A Compassionate and spiritual guide to coping with loss. 
Oakland, CA: New Harbinger. 
Lacaille, J., Ly, J., Zacchia, N., Bourkas, S., Glaser, E., & Knäuper, B. (2014). The effects of three 
mindfulness skills on chocolate cravings. Appetite, 76, 101–112. 
doi:10.1016/j.appet.2014.01.072 
Lattimore, P., Fisher, N., & Malinowski, P. (2011). A cross-sectional investigation of trait 
disinhibition and its association with mindfulness and impulsivity. Appetite, 56(2), 241–248. 
doi:10.1016/j.appet.2010.12.007 
Leadbetter, B. J., Kuperminc, G. P., Blatt, S. J., & Hertzog, C. (1999). A multivariate model of 
gender differences in adolescents’ internalizing and externalizing problems. Developmental 
Psychology, 35(5), 1268–1282. doi:10.1037/0012-1649.35.5.1268 
!!
40!
Ledoux, T. A., Hingle, M. D., & Baranowski, T. (2011). Relationship of fruit and vegetable intake 
with adiposity: A systematic review. Obesity Reviews, 12(5), e143–150. doi:10.1111/j.1467-
789X.2010.00786.x 
Lockley, S. (2013). Examining shame, self-compassion and eating behaviour in treatment-seeking 
obese adults: A cross sectional study (Master's thesis). Retrieved from 
http://hdl.handle.net/2381/28267 
Lovibund, S. H., & Lovibund, P. F. (1995). Manual for the Depression Anxiety Stress Scales (2nd 
ed.). Sydney: Psychology Foundation. 
Lowe, M. R. (2003). Self-regulation of energy intake in the prevention and treatment of obesity: Is it 
feasible? Obesity Research, 11(S10), 44S–59S. doi:10.1038/oby.2003.223 
Lucas, M., Chocano-Bedoya, P., Shulze, M. B., Mirzaei, F., O’Reilly, É. J., Okereke, O. I., … & 
Ascherio, A. (2014). Inflammatory dietary pattern and risk of depression among women. 
Brain, Behavior, and Immunity. 36, 46-53.doi:10.1016/j.bbi.2013.09.014 
MacBeth, A., & Gumley, A. (2012). Exploring compassion: A meta-analysis of the association 
between self-compassion and psychopathology. Clinical Psychology Review, 32(6), 545–
552. doi:10.1016/j.cpr.2012.06.003 
Mantzios, M., & Wilson, J. (2014). Exploring mindfulness and mindfulness with self-compassion-
centered interventions to assist weight loss: Theoretical considerations and preliminary 
results of a randomized pilot study. Mindfulness, 1–12. doi: 10.1007/s12671-014-0325-z 
Mantzios, M., & Wilson, J. C. (2014). Making concrete construals mindful: A novel approach for 
developing mindfulness and self-compassion to assist weight loss. Psychology & Health, 
29(4), 422-441. doi:10.1080/08870446.2013.863883 
!!
41!
Mantzios, M., Wilson, J. C., Linnell, M., & Morris, P. (2014). The role of negative cognition, 
intolerance of uncertainty, mindfulness, and self-compassion in weight regulation among 
male army recruits. Mindfulness. 6(3), 545-552. doi:10.1007/s12671-014-0286-2 
Martin, C. K., O’Neil, P. M., Tollefson, G., Greenway, F. L., & White, M. a. (2008). The association 
between food cravings and consumption of specific foods in a laboratory taste test. Appetite, 
51(2), 324–6. doi:10.1016/j.appet.2008.03.002 
May, J., Andrade, J., Batey, H., Berry, L. M., & Kavanagh, D. J. (2010). Less food for thought: 
Impact of attentional instructions on intrusive thoughts about snack foods. Appetite, 55(2), 
279–287. doi:10.1016/j.appet.2010.06.014 
McGuire, M. T., Jeffery, R. W., French, S. A., & Hannan, P. J. (2001). The relationship between 
restraint and weight and weight-related behaviors among individuals in a community weight 
gain prevention trial. International Journal of Obesity and Related Metabolic Disorders, 
25(4), 574–580. doi:10.1038/sj.ijo.0801579 
Mitrou, P. N., Kipnis, V., Thiébaut, A. C., Reedy, J., Subar, A. F., Wirfält, E., … & Schatzkin, A. 
(2007). Mediterranean dietary pattern and prediction of all-cause mortality in a US 
population: Results from the NIH-AARP diet and health Study. Archives of Internal 
Medicine, 167(22), 2461–2468. doi:10.1001/archinte.167.22.2461 
Moss, A. S., Reibel, D. K., Greeson, J. M., Thapar, A., Bubb, R., Salmon, J., & Newberg, A. B. 
(2014). An adapted Mindfulness-Based Stress Reduction program for elders in a continuing 
care retirement community: Quantitative and qualitative results from a pilot randomized 
controlled trial. Journal of Applied Gerontology. doi:10.1177/0733464814559411 
!!
42!
Mytton, O. T., Nnoaham, K., Eyles, H., Scarborough, P., & Ni Mhurchu, C. (2014). Systematic 
review and meta-analysis of the effect of increased vegetable and fruit consumption on body 
weight and energy intake. BMC Public Health, 14(1), 886. doi:10.1186/1471-2458-14-886 
National Cancer Institute (NCI). (2014). Dietary Screener Questionnaire in the NHANES 2009-
2010: Data processing & scoring procedures. Retrieved from 
http://appliedresearch.cancer.gov/nhanes/dietscreen/scoring/ 
Neely, M. E., Schallert, D. L., Mohammed, S. S., Roberts, R. M., & Chen, Y.J. (2009). Self-kindness 
when facing stress: The role of self-compassion, goal regulation, and support in college 
students’ well-being. Motivation and Emotion, 33(1), 88–97. doi:10.1007/s11031-008-9119-
8 
Neff, K. (2003). Self-compassion: An alternative conceptualization of a healthy attitude toward 
oneself. Self and Identity, 2(2), 85–101. doi:10.1080/15298860390129863 
Neff, K. D., & Dahm, K. A. (2014). Self-compassion: What it is, what it does, and how it relates to 
mindfulness. In M. Robinson, B. Meier & B. Ostafin (Eds.), Mindfulness and Self-
Regulation (pp. 1-40). New York: Springer. 
Neff, K. D., & Germer, C. K. (2013). A pilot study and randomized controlled trial of the mindful 
self-compassion program. Journal of Clinical Psychology, 69(1), 28–44. 
doi:10.1002/jclp.21923 
O’Reilly, G. A, Cook, L., Spruijt-Metz, D., & Black, D. S. (2014). Mindfulness-based interventions 
for obesity-related eating behaviours: A literature review. Obesity Reviews, 15(6), 453-461. 
doi:10.1111/obr.12156 
!!
43!
Olson, K. L., & Emery, C. F. (2015). Mindfulness and weight loss: A systematic review. 
Psychosomatic Medicine, 77(1), 59-67. doi:10.1097/PSY.0000000000000127 
Papies, E. K., Barsalou, L. W., & Custers, R. (2011). Mindful attention prevents mindless impulses. 
Social Psychological and Personality Science, 3(3), 291–299. 
doi:10.1177/1948550611419031 
Pedhazur, E. J. (1997). Multiple Regression in Behavioral Research. 
Pidgeon, A., & Grainger, A. (2013). Mindfulness as a factor in the relationship between insecure 
attachment style, neurotic personality and disordered eating behavior. Open Journal of 
Medical Psychology, 2(04), 25–33. doi:10.4236/ojmp.2013.24B005 
Pidgeon, A., Lacota, K., & Champion, J. (2013). The moderating effects of mindfulness on 
psychological distress and emotional eating behaviour. Australian Psychologist, 48(4), 262–
269. doi:10.1111/j.1742-9544.2012.00091.x 
Provencher, V., Drapeau, V., Tremblay, A., Després, J.P., & Lemieux, S. (2003). Eating behaviors 
and indexes of body composition in men and women from the Québec family study. Obesity 
Research, 11(6), 783–792. doi:10.1038/oby.2003.109 
Quick, V., Byrd-Bredbenner, C., White, A. A., Brown, O., Colby, S., Shoff, S., … Greene, G. 
(2014). Eat, sleep, work, play: Associations of weight status and health-related behaviors 
among young adult college students. American Journal of Health Promotion, 29(2), e64–
e72. doi:10.4278/ajhp.130327-QUAN-130 
Racette, S. B., Deusinger, S. S., Strube, M. J., Highstein, G. R., & Deusinger, R. H. (2008). Changes 
in weight and health behaviors from freshman through senior year of college. Journal of 
Nutrition Education and Behavior, 40(1), 39–42. doi:10.1016/j.jneb.2007.01.001 
!!
44!
Raes, F., Pommier, E., Neff, K. D., & Van Gucht, D. (2011). Construction and factorial validation of 
a short form of the self-compassion scale. Clinical Psychology and Psychotherapy, 18(3), 
250-255.doi:10.1002/cpp.702 
Robinson, T. E., & Berridge, K. C. (1993). The neural basis of drug craving: An incentive-
sensitization theory of addiction. Brain Research. Brain Research Reviews, 18(3), 247–291. 
doi:10.1016/0165-0173(93)90013-P 
Rohrer, J. E., Vickers-Douglas, K. S., & Stroebel, R. J. (2009). Uncontrolled eating and obesity in 
adult primary care patients. Obesity Research and Clinical Practice, 3(2), 115–121. 
doi:10.1016/j.orcp.2009.01.004 
Rotenberg, K. J., & Flood, D. (2000). Dietary restraint, attributional styles for eating, and preloading 
effects. Eating Behaviors, 1(1), 63–78. doi:10.1016/S1471-0153(00)00005-2 
Salmoirago-Blotcher, E., Morgan, L., Fischer, D., & Carmody, J. (2013). Mindfulness-Based Stress 
Reduction and change in health-related behaviors. Journal of Evidence-Based 
Complementary & Alternative Medicine, 18(4), 243–247. doi:10.1177/2156587213488600 
Santorelli, S. (1999). Heal thy self: Lessons on mindfulness in medicine. New York: Bell Tower. 
Sirois, F., Kitner, R., & Hirsch, J. K. (2015). Self-compassion, affect, and health-promoting 
behaviors. Health Psychology, 34(6), 661. doi:10.1037/hea0000158 
Sirois, F. M. (2015). A self-regulation resource model of self-compassion and health behavior 
intentions in emerging adults. Preventive Medicine Reports, 2,  218–222. 
doi:10.1016/j.neuroimage.2010.11.066 
!!
45!
Sirois, F. M., & Giguere, B. (2013). When resistance isn’t futile: Task enjoyment as a protective 
factor against health procrastination in the face of temptation. In 8th Biennial 
Procrastination Research Conference. Sherbrooke, QC. 
Smith, C. F., O’Neil, P. M., & Rhodes, S. K. (1999). Cognitive appraisals of dietary transgressions 
by obese women: Associations with self-reported eating behavior, depression, and actual 
weight loss. International Journal of Obesity and Related Metabolic Disorders, 23(3), 231–
237. doi:10.1038/sj.ijo.0800778 
Snoek, H. M., Engels, R. C. M. E., van Strien, T., & Otten, R. (2013). Emotional, external and 
restrained eating behaviour and BMI trajectories in adolescence. Appetite, 67, 81–7. 
doi:10.1016/j.appet.2013.03.014 
Steinmetz, K. A., & Potter, J. D. (1996). Vegetables, fruit, and cancer prevention: A review. Journal 
of the American Dietetic Association. doi:10.1016/S0002-8223(96)00273-8 
Steptoe, A., Pollard, T., & Wardle, J. (1995). Development of a measure of the motives underlying 
the selection of food: The Food Choice Questionnaire. Appetite, 25, 267–284.  
Stice, E., South, K., & Shaw, H. (2012). Future directions in etiologic, prevention, and treatment 
research for eating disorders. Journal of Clinical Child and Adolescent Psychology, 41(6), 
845–55. doi:10.1080/15374416.2012.728156 
Stunkard, A. J., & Messick, S. (1985). The three-factor eating questionnaire to measure dietary 
restraint, disinhibition and hunger. Journal of Psychosomatic Research, 29(1), 71–83. 
doi:10.1016/0022-3999(85)90010-8 
!!
46!
Teixeira, P. J., Silva, M. N., Coutinho, S. R., Palmeira, A. L., Mata, J., Vieira, P. N., … Sardinha, L. 
B. (2010). Mediators of weight loss and weight loss maintenance in middle-aged women. 
Obesity, 18(4), 725–35. doi:10.1038/oby.2009.281 
Terry, M. L., & Leary, M. R. (2011). Self-compassion, self-regulation, and health. Self and Identity, 
10(3), 352–362. doi:10.1080/15298868.2011.558404 
Terry, M. L., Leary, M. R., Mehta, S., & Henderson, K. (2013). Self-compassionate reactions to 
health threats. Personality and Social Psychology Bulletin, 39(7), 911–926. 
doi:10.1177/0146167213488213 
Thompson, F. E., Subar, A. F., Smith, A. F., Midthune, D., Radimer, K. L., Kahle, L. L., & Kipnis, 
V. (2002). Fruit and vegetable assessment: Performance of 2 new short instruments and a 
food frequency questionnaire. Journal of the American Dietetic Association, 102(12), 1764–
1772. doi:10.1016/S0002-8223(02)90379-2 
Timko, C. A., & Perone, J. (2005). Rigid and flexible control of eating behavior in a college 
population. Eating Behaviors, 6(2), 119–125. doi:10.1016/j.eatbeh.2004.09.002 
Tooze, J. A., Midthune, D., Dodd, K. W., Freedman, L. S., Krebs-Smith, S. M., Subar, A. F., … & 
Kipnis, V. (2012). A new method for estimating the usual intake of episodically consumed 
foods with application to their distribution. Journal of the American Dietetic Association, 
29(6), 997–1003. doi:10.1016/j.jada.2006.07.003 
Van Dam, N. T., Sheppard, S. C., Forsyth, J. P., & Earleywine, M. (2011). Self-compassion is a 
better predictor than mindfulness of symptom severity and quality of life in mixed anxiety 
and depression. Journal of Anxiety Disorders, 25(1), 123–130. 
doi:10.1016/j.janxdis.2010.08.011 
!!
47!
Wang, D. D., Leung, C. W., Yanping, L., Ding, E. L., Chiuve, S. E., Hu, F. B., & Willett, W. C. 
(2014). Trends in dietary quality among adults in the United States, 1999 through 2010. 
JAMA Internal Medicine, 174(10), 1587–1595. doi:doi:10.1001/jamainternmed.2014.3422 
Wang, X., Ouyang, Y., Liu, J., Zhu, M., Zhao, G., Bao, W., & Hu, F. B. (2014). Fruit and vegetable 
consumption and mortality from all causes, cardiovascular disease, and cancer: Systematic 
review and dose-response meta-analysis of prospective cohort studies. British Medical 
Journal, 349(July), g4490. doi:10.1136/bmj.g4490 
Waters, A., Hill, A., & Waller, G. (2001). Bulimics’ responses to food cravings: Is binge-eating a 
product of hunger or emotional state? Behaviour Research and Therapy, 39(8), 877–886. 
doi:10.1016/S0005-7967(00)00059-0 
Westenhoefer, J., Stunkard, A. J., & Pudel, V. (1999). Validation of the flexible and rigid control 
dimensions of dietary restraint. International Journal of Eating Disorders, 26(1), 53–64.  
White, M. A., & Grilo, C. M. (2005). Psychometric properties of the Food Craving Inventory among 
obese patients with Binge Eating Disorder. Eating Behaviors, 6(3), 239–45. 
doi:10.1016/j.eatbeh.2005.01.001 
White, M. A., Whisenhunt, B. L., Williamson, D. A., Greenway, F. L., & Netemeyer, R. G. (2002). 
Development and validation of the Food-Craving Inventory. Obesity Research, 10(2), 107–
14. doi:10.1038/oby.2002.17 
Yarnell, L. M., Stafford, R. E., Neff, K. D., Reilly, E. D., Knox, M. C., & Mullarkey, M. (2015). 
Meta-analysis of gender differences in self-compassion. Self and Identity, 1–22. 
doi:10.1080/15298868.2015.1029966 
!!
48!
Zellner, D. A., Garriga-Trillo, a, Rohm, E., Centeno, S., & Parker, S. (1999). Food liking and 
craving: A cross-cultural approach. Appetite, 33(1), 61–70. doi:10.1006/appe.1999.0234 
!
 
 
 
 
 
 
!!
49!
 
 
 
!!
50!
 
!!
51!
 
 
!!
52!
 
!!
53!
 
 
!!
54!
 
!!
55!
 
!!
56!
Figure 1. Association of BMI to Emotional Eating as a Function of Mindfulness and Self-
Compassion Among Men 
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